The present paper investigates the impact of asymmetric price changes on welfare in a model with heterogeneous consumers. I consider consumer heterogeneityà la Anderson et al. (1992) .
of representative agent models that satisfy the conditions for positive and normative equivalence: Anderson et al. (1992) show that the demand and the welfare of a CES representative consumer can be micro-founded using a Discrete Choice model. This paper explores in details the normative meaning of a CES representative consumer in a Discrete Choice framework. The choice to focus on the CES representative consumer is mainly motivated by the fact that it forms the basis for the gains from trade in all models based on the Armington (1969) assumption or the Dixit-Stiglitz monopolistic competition.
In this paper, I introduce consumer heterogeneityà la Anderson et al. (1992) . Each consumer chooses a single product among the set of available varieties, relying on observable product characteristics and her idiosyncratic taste preferences. I characterize individual utilities to generate the aggregate behaviour of a CES representative consumer.
The normative equivalence between the CES representative consumer and the Discrete Choice Model breaks down in presence of asymmetric price changes. In fact, asymmetric variations in prices produce differential gains among heterogeneous agents. I show that there exists no feasible Kaldor-Hicks income transfer 3 such that the gains are equally redistributed across consumers.
Two conditions are at the core of the result, decreasing marginal utility of income and perfect substitutability across varieties. If the varieties are perfectly substitutable, a decreasing marginal utility of income implies that the consumers losing/gaining less from price changes require aggregate compensations larger than the total income collected from those experiencing the biggest welfare improvements. The perfect substitutability across varieties, however, fades through aggregation:
while individual consumers purchase a single product and do not internalize the policy effects on the prices of varieties not included in their optimal consumption basket, the CES representative consumer mitigates the impact of variation in prices by reallocating consumption among the available varieties.
Finally, I generalize the main result, linking the condition of a feasible income redistribution to the properties of the individual marginal utility of income.
This paper adds a new perspective to the normative interpretation of the representative consumer, following the comprehensive analysis by Kirman (1992) . The most closely related contribution is the redistribution example constructed by Anderson et al. (1992) ; 4 while Anderson et al. (1992) compare the impact of two asymmetric price changes on the income redistribution across consumers in a setting with two goods, this paper proves the non-feasibility of Kaldor-Hicks income transfers for any asymmetric price change across n commodities.
My work also relates to the empirical contributions quantifying the welfare impact of policy changes across heterogeneous consumers. In particular, my work provides a theoretical foundation to the empirical findings by Sun (2011) and Sheu (2014) . Both papers stress the importance of consumer heterogeneity on welfare quantifications in response to trade liberalizations. They show that the empirical estimates of welfare gains from trade are lower when they are based upon the logit random coefficient demand system if compared to those derived under a CES representative consumer model. Sheu (2014) attributes the gap in the welfare calculations to the restrictive substitution structure of the CES model. The Kaldor-Hicks income transfer complements the set of welfare instruments analyzed by Her-3 See Kaldor (1939) and Hicks (1939) . 4 See Anderson et al. (1992), pp. 97-100. riges and Kling (1999) when quantifying welfare changes in random utility models with non-linear income effects.
5 The measure I propose is a possible solution to the trade-off between computational ease and potential bias described in their paper. In fact, the Kaldor-Hicks transfer are exact measures and relatively easy to compute.
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The rest of the paper is organized as follows. Section 2 summarizes the features of Anderson et al. (1992) model. Section 3 characterizes the main result. Section 4 extends the main result to the class of additively-and multiplicatively-separable indirect utility functions. Section 5 describes an application to policy analysis and Section 6 concludes.
A Discrete Choice Model of Consumer Behavior
The theoretical framework follows Anderson et al. (1992) . I consider an economy populated by a unit mass of statistical independent and identical consumers. Each consumer is endowed with income y that she decides to allocate across n commodities. Commodity i is sold at price p i . In addition to prices, a consumer's choice is informed by idiosyncratic taste preferences, captured by ε i . As in Anderson et al. (1992) , I also assume that ε i iid ∼ Gumbel (γ, µ), i = 1, ..., n. Thus, each consumer c is identified by a draw of independent Gumbel random variables, (ε 1 , . . . , ε n ). Given prices and taste parameters, the consumer allocates her income among the available commodities to maximize her
The linearity of the problem implies that the consumer will spend all of her income y on a single commodity. If x i = arg max U c , it is immediate to derive the indirect utility of consumer c
Different consumer choices characterize a partition of the commodity space. For example, the measure of consumers choosing commodity i is
The demand for variety i is, then, obtained multiplying the measure of consumers choosing variety i by the individual demand:
Finally, the aggregate indirect utility is given by
5 They analyze the McFadden's GEV sampler, a linear model, the representative consumer framework and the computation of bounds on the welfare effects.
6 Its calculation requires only knowledge of prices/tariff changes and trade elasticity estimates. In order to fix ideas, let us consider an asymmetric price change that leaves the price index unchanged. 8 In particular, let (p 1 , · · · ,p n ) be the prices after the change. I will analyze the case
Different groups of consumers experience opposite changes in individual welfare. 10 Let us consider the Kaldor-Hicks system of income transfers, i.e. income transfers across consumers with the property to make everyone at least as well off as before the change in prices.
The following theorem summarizes the main contribution of the present paper Theorem 1. ( Asymmetric Price Variations and Welfare). Consider an economy populated by a unit mass of statistical independent and identical consumers solving (1). Suppose that a price change occurs such that the price index remains unchanged, as in equation (4). Then, there does not exist a Kaldor-Hicks system of income transfers such that all consumers are at least as well off as before the change in prices occurred.
7 See Anderson et al. (1992) for a proof of this result. 8 The present analysis extends to the case in which the price index varies. In this case, the total price variation can be decomposed into two components. A first component captures the average decrease in prices; the second component reflect an asymmetric variation in prices. Let (p 1 , · · · , pn) be an initial vector of prices and let (p 1 , · · · ,pn) be such thatp i < p i andp j < p j . Define θ such that , for s = 1, · · · , n. Therefore, ∀ s, eitherps ≤ps or ps ≥ps.
9 An extension with k price changes is immediate. It requires the construction of a larger substitution matrix across varieties with elements analogous to what it is derived below.
10 See Appendix A.1 for a full derivation of the changes in utility.
Proof. Suppose thatp i < p i andp j > p j such that equation (4) is satisfied. Let us characterize the Kaldor-Hicks income transfers across the consumer partition:
• Consumers choosing commodity i before and after the price change. Let A be the set of such consumers. Consumers c ∈ A experience a higher utility after the price change; the income transfer that leaves their utility unchanged is the level of income, y c T , that equates their current utility to the level before the change in prices,
Since the individual transfer is independent of idiosyncratic factors, the aggregate income transfer is obtained multiplying the individual component by the total measure of consumers in A,
• Consumers choosing commodity j before and after the price change. Let B be the set of such consumers. Consumers c ∈ B experience a lower utility after the price change; the transfer to make them as well off as before the change in prices is given by
The aggregate transfer across consumers c ∈ B is obtained as follows
• Consumers switching from commodity j or to commodity i. Let C k be the set of consumers choosing commodity j before the price change and switching to commodity k = i after the price change; let D k be the set of consumers choosing commodity k = j before the price change and switching to commodity i after the price change; let E be the set of consumers choosing commodity j before the price change and switching to commodity i after the change in prices. Changes in utility across consumers c ∈ C k , D k , E depend on the realization of the taste shocks. Therefore, individual income transfers will also be consumer-specific. For c ∈ C k , for example, the individual income transfer is given by
where B (a, b; x) denotes the incomplete Beta function. Expressions for T D,k , k = j, and T E are equally involved and shown in the appendix.
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An income transfer is feasible iff
However, for y = 1,
as individual transfers are larger than the underlying changes in prices that affect utility. 12 Since
A similar result is obtained if y = 1, since y can be factored out of every transfer. Figure 1 shows the intuition why, in presence of perfect substitutability, a decreasing marginal utility of income is a sufficient condition for the result. Since the aggregate change in utility across consumers is zero, it is sufficient to consider two aggregate consumers displaying opposite changes in utility. When the marginal utility of income is decreasing, a redistribution requires that the income is reallocated from the consumer with a higher marginal utility to the consumer with a lower marginal utility. Therefore, a Kaldor-Hicks income transfer is never feasible.
Generalizations
This section analyzes in more details the sufficient conditions for the infeasibility of Kaldor-Hicks income transfers across heterogeneous consumers. I consider two cases. A first case characterizes the condition for the class of additively-separable indirect utility functions, while the second case focuses on multiplicatively-separable indirect utility functions. The conditions apply to any distribution of taste shocks in the population but require the assumption of perfect substitutability across varieties.
Additively-Separable Indirect Utility
Assume that the indirect utility function of agent c choosing variety i is given by Proof. An aggregate income change is not feasible if the individual transfers are larger than the changes in utility,
From a first order Taylor approximation around f (y),
The result immediately follows if 
Multiplicatively-Separable Indirect Utility
Assume that the indirect utility function of agent c choosing variety i has a multiplicatively-separable form,
where f is an invertible and differentiable function, as before. Let ∆V c,i denote the utility change for consumer c choosing variety i in presence of a change in prices. Proof. An aggregate income change is not feasible if the individual transfers are larger than the changes in utility,
The result follows if
Intuitively, if the marginal utility of income is small enough, the redistribution policy implies that transfers are larger than the underlying changes in prices reflected in the utility of individual consumers. Therefore, the aggregate income transfer can never be feasible.
Policy Implications
Theorem 1 implies that the aggregate change in utility and a measure of dispersion of utility changes across consumers might not be sufficient to analyze the impact of policy changes on welfare in presence of heterogeneous consumers. We also need to consider two additional factors, whether there are asymmetries in price changes and the properties of individual utility functions.
First, policy-induced price changes would not generate welfare losses if they were evenly distributed across industries . Tables 1-3 analyze, for example, the path of US import tariffs vis-à-vis the world and Canada, the biggest US import partner. Table 1 for all countries and Canada. Both tables confirms a substantial dispersion of tariff changes across sectors and countries. On average, tariffs are cut each year -with the exception of 1998. However, in line with the evidence on the distribution of changes by sign, tariff changes tend to be heterogenous: the standard deviation of tariff changes is at the highest level in the late 1990s; it levels off only in 2000. Tables 1-3 suggest that there is a large scope for heterogeneous gains across consumers.
Second, if subsets of varieties are perfectly substitutable and the marginal utility of income satisfies the properties described in theorem 2 or 3, a complete welfare analysis requires also considering whether Kaldor-Hicks income transfers are feasible. Table 4 constructs the Kaldor-Hicks transfers implied by changes in the US-Canada trade policy. I approximate the product share of domestic consumption by using the import share and assume that µ = 1/5.
14 Column (1) shows the unadjusted aggregate transfers, i.e. transfers that do not control for the aggregate change in utility. The negative signs suggest that transfers are feasible in most years. How do we interpret the numerical values? Under the assumption of a unit income for the representative consumer, a surplus of 16%
remains available in 1991 after redistributing income across consumers. However, the apperent feasibility of the income transfers relies on whether the heterogeneous gains across consumers are all of the same sign -i.e. all consumers gains or lose, although in different measures. In fact, with the exception of 1998, the price index has been decreasing over time. Therefore, the fact that transfers are feasible in all years but in 1998 is not surprising. Column (3) adjusts for the average utility change, as implied by the price index. Under this scenario, I effectively decompose each consumer utility change into an aggregate -i.e., a component that reflects the representative consumer's utility change -and an idiosyncratic -i.e., the change in utility that exceeds, on the positive or negative side, the representative consumer's change -components. The adjusted transfer (column (3)) is, then, constructed by redistributing income across heterogeneous consumers in order to equate the excess utility changes. The results in column 3 are much different than those reported in column
(1): adjusted income transfers are, in general, not feasible, with the exception of 1992. 15 In 1991, a deficit of 20% is necessary to equally redistribute the excess gains across consumers. Table 4 suggests that Kaldor-Hicks transfers are useful tools of welfare analysis in presence of policy changes inducing heterogenous gains across consumers.
Conclusions
This paper analyzes the normative meaning of a representative consumer. In particular, I focus on the CES representative consumer since it forms the basis for the gains from Trade in models based on the Armington (1969) assumption or the Dixit-Stigliz monopolistic competition.
I show that the welfare equivalence between the CES representative consumer and the discrete choice model breaks down in presence of asymmetric price changes. In fact, asymmetric variations in prices produce differential gains among heterogeneous consumers. I prove that there exists no feasible Kaldor-Hicks income transfer such that the utility gains are equally redistributed across consumers. This result extends to the class of additively-and multiplicatively-separable indirect utility functions under some conditions on the marginal utility of income.
I propose an application of the theoretical result to the US Trade Policy. Since empirical evidence suggests that most policy changes induce heterogeneous gains across consumers, the issue of whether those gains can be equally redistributed across consumers must be given attention. This paper proposes Kaldor-Hicks income transfers as instruments to evaluate and address this concern. • Consumers choosing commodity i before and after the price change. Let A be the set of such consumers. Sincep i < p i , consumers who chose commodity i before the price change will not modify their choice; in fact,
The measure of such consumers coincides with the fraction of individuals choosing commodity i before the price change
Each consumer experience a change in utility captured by the difference in prices, ∆V c =
• Consumers choosing commodity j before and after the price change. Let B be the set of such consumers. Sincep j > p j , only consumers with sufficiently high valuation for good j will buy it after the change in prices,
The measure of consumers c ∈ B coincides with the fraction of individuals choosing commodity j after the price change P r (B) =p
Similarly to the previous case, the change in price is reflected into a change in the individual utility, ∆V c = ln p j − lnp j , for c ∈ B. Aggregating across consumers, the overall utility change is given by
• Consumers choosing commodity j before the price change and switching to commodity k = i,
Let C k be the set of those consumers. Each consumer c ∈ C k experiences a different utility change which depends upon the realizations of (ε k , ε j ). In particular, ∆V c = ε k − ε j + ln p j − lnp k , for c ∈ C k . Aggregating across all consumers c ∈ C k , the change in utility is obtained as follows • Consumers switching from commodity j to commodity i. Let E be the set of those consumers.
• For consumers c ∈ C k ,
Similarly, for consumers c ∈ D k , E.
Therefore,
